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Ihla  report  proaonta  gaoMgnatle  data  obtained  during  a 
recant  gaophyaleal  and  oceanographic  aurvay  in  the  Pacific 
Ocean.  Syateawtic  gaophyaleal  Invaatlgationa  of  the  type 
daaeribad  hare  era  aaaantial  for  developing  an  accurate  and 
coaplata  undaratanding  of  the  geologic  and  cruatal  envlrono 
aMnt  underlying  the  ocean  baalna. 
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I.  nnsoDcrcnoii 


In  June  «nd  July  1961,  a  eontlnuoua  proflla,  aarina 
■agnatic  survey  was  conducted  aouth  of  tha  Hawaiian  lalanda, 
between  latitudes  17^45*  and  2l‘’l5'  North,  longltudas  ISS*’ 

15*  and  163°1S'  West.  (Sea  Indax  Chart,  Figure  1.)  This 
survey  was  conducted  by  the  DSS  BKHOBOTH  (AG8>50)  as  part 
of  the  D.  8.  Naval  Oceanographic  Office*  Project  0«162, 
Kquatorlal  Pacific  Survey.  The  general  purpose  of  the 
survey  was  to  collect  data  relevant  to  tha  physical,  chaal- 
cal,  and  biological  aspects  of  the  ocean  environment  In 
this  area. 

This  report  Is  concerned  primarily  with  the  geomag- 
netlcs  phase  of  the  survey.  Bathymetric  data  era  Included 
to  Illustrate  certain  points  of  correlation  and  Interpretation. 
The  analyses  and  Interpretation  of  data  prasentad  hare  are 
limited  to  the  Identification  and  description  of  major 
features.  This  has  bean  done  In  order  to  make  the  survey 
results  available  to  other  Interested  Investigators  at  the 
earliest  date. 


*In  accordance  with  Public  Law  87**533  effective  10  July  1962, 
tha  U.  8.  Navy  Hydrographic  Office  was  redesignated  as  the  0.  t. 
Naval  Oceanographic  Office. 
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II.  8URVR  OPERATIONS 


A.  Conduct  of  SurvY 

Iho  main  aurvay  was  conducted  In  a  rectangular  area  cover¬ 
ing  36,000  aquare  mllea.  Survey  llnea  were  run  In  an  eaat-weat 
direction  at  a  epaclng  of  five  to  seven  miles,  progressing  from 
south  to  north.  (See  Track  Chart,  Figure  2.)  Bight  develop¬ 
ment  surveys  were  conducted  in  locations  where  seamounts  occur. 
(See  Index  Chart,  figure  1.)  The  development-area  survey  lines. 

In  general,  were  from  five  to  fifteen  miles  long  and  were  run  in 
both  north-south  and  east-west  directions.  The  average  ship's 
speed  when  surveying  was  12  knots.  Bathymetric  and  magnetic 
data  were  collected  simultaneously  along  all  survey  lines. 

Throughout  the  survey  area,  the  ship's  position  was  fixed 
by  Loran-A.  The  fix  Interval  was  normally  30  minutes  (10  sULnutes 
on  developswnt  surveys) .  Fix  accurecles  ranged  from  mile  to 
+2  mllea.  The  most  accurate  fixes  were  In  the  south-central  part 
of  the  area  and  the  least  accurate  In  the  southwestern  part. 

1.  iMtraWlltitlTO 

Nagnetlc  total  Intensity  Mssurementa  were  smde  with  a  Varlan 
nuclear  resonance  magnetometer,  model  V-4931,  modified  for  use 
as  a  marine  survey  Instrument.  The  sensor  unit  was  towed  approxi¬ 
mately  500  feet  astern  of  the  ship  to  reduce  the  effect  of  the 
ship's  sMgnetlc  field.  Because  of  equipment  design,  magnetic 
data  were  recorded  as  "eagnetoiseter  counts",  a  unit  of  measurement 
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lnv«ri«ly  r«lat«d  to  th*  nagiMtle  fiald  Intonslty.  Th«i« 
units  wsrs  rscordsd  in  snslog  fom  on  s  strlpnehsrt  raeordsr 
and  In  digital  foxa  on  a  digital  prlntar.  lha  sansltlvlty 
of  tha  msasurMsants  uas  approxlnataly +1 .  gaana  (1  ganaa  ■ 
0.00001  oarstad). 

Bathymatrle  data  vara  obtalnad  with  a  Praelslon  Dapth 
Kacordar  (Mk  V)  and  an  AM/DQM  1-D  Sonar  Sound  Sat. 
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III.  DATA  PROCESSING 


The  negnetle  data  ware  converted  from  magnetometer  count! 
to  ebaolute  veluea  of  total  magnetic  Intensity  In  gammas.  These 
values  were  then  plotted  on  a  1:500,000  scale  survey  track  chart. 

A  magnetic  total  Intensity  contour  chart  was  constructed  from 
this  plot  using  a  contour  Interval  of  50  gammas  (Figure  3) .  A 
bathymetric  contour  chart  (Figure  4)  was  also  constructed  on  a 
1:500,000  scale  using  a  contour  interval  of  100  fathoms.  Total 
magnetic  Intensity  and  bathymetric  charts  were  prepared  In  a 
similar  nwnner  for  each  of  the  development  areas.  Because  the 
development-area  magnetic  charts  were  prepared  Independently  of 
the  large  area  chart,  there  are  some  differences  In  the  contouring. 

No  corrections  to  the  magnetic  date  were  made  for  temporal 
variations  of  the  magnetic  field.  Honolulu  Magnetic  Observatory 
records  show  that  the  dally  fluctuation  rarely  exceeded  25  gammas 
during  Che  survey  period.  No  major  magnetic  disturbances  were 
noted. 

To  more  clearly  Identify  the  trends  and  character  of  the 
magnetic  anomalies,  a  Residual  Magnetic  Intensity  Contour  Chart 
was  constructed  (Figure  5).  This  residual  chart  was  prepared 
by  subtracting  the  regional  magnetic  Intensity  values  froa  the 
observed  total  Intensity  values. 
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laglon*!  int«atit]r  v«lu«i  war*  eooyutad  by  avaraglng 
tha  9  obaarvad  valuaa  of  total  Intanslty  at  tha  eantar» 
eornara,  and  add-pointa  of  tha  aidaa  of  a  60-inlla  aquara. 
Thia  avaraga  valua  waa  than  plottad  at  tha  cantar  of  tha 
60-Billa  aquara.  Kaglonal  Intenalty  valuaa  vara  computad 
In  thla  mannar  at  lO-mila  Intarvala  on  a  north-aouth, 
aaat-vaat  grid.  Thaaa  valuaa  vara  than  contourad  and 
graphically  aaoothed  to  produca  tha  Conputad  Ragional 
Magnatic  Intanaity  Contour  Chart  (Figura  6). 

Baeauaa  bathymatrie  and  iMgnatie  data  vara  eollactad 
aiaultanaoualy,  tha  bathymatrie  eharta  and  magnatic  eharta 
may  ba  uaad  for  diract  eompariaon  of  tha  data.  Mo  aound* 
velocity  or  othar  eorractiona  hava  baan  applied  to  the 
bathymatrie  data. 
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ZV.  SOKm  BBSOLIS  AMD  AMALniS 


A*  •  mult  of  this  survey,  the  geomagnetic  field  and  the 
bathymetry  of  a  56,000  square  mile  area  of  the  Pacific  Ocean 
have  been  charted  In  detail.  The  magnetic  total  Intensity  con¬ 
tours  are  shorn  In  Figure  3,  and  tue  batbyewtrlc  contours  In 
Figure  4. 

The  most  significant  of  the  magnetic  features  present  Is 
the  northeast-southwest  trending  anomaly  extending  approximately 
270  miles  across  the  entire  area.  This  feature  trends  along  a 
vary  straight  line  having  a  strike  of  approximately  North  75** 
last.  Zt  varies  in  width  from  approximately  15  to  45  miles, 
and  It  becomes  owra  complex  In  its  northeastern  extremities. 

Profiles  A-A*  through  f-F*  (P.lgures  7-12)  were  constructed 
perpendicular  to  this  northeast-southwest  feature.  (See  Figures 
3  and  4  for  profile  locations.)  These  profiles,  as  well  as  the 
contour  charts,  show  that  a  bathyowtrlc  feature  of  small  relief 
parallels  the  magnetic  anomaly.  This  bathymetric  feature  be- 
coaws  swre  pronounced  to  the  southwest,  where  there  Is  a  maxi¬ 
mum  relief  of  approximately  1200  feet. 

Using  empirical  slope  techniques,  estimates  of  the  depth 
to  the  top  of  the  magnetic  source  were  made  on  each  of  the  con¬ 
structed  magnetic  profiles.  These  calculations,  as  shown  in 
Figure  13,  Indicate  a  deepening  of  the  magnetic  source  to  the 
northeast. 
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Other  megxMtie  llnaatloni  preaent  Id  the  area  may  ha  aaen 
a»et  elearly  on  the  leeldual  Magnetic  Intensity  Contour  Chart* 
figure  5.  (The  negative  reelduala  on  this  chart  have  been  shaded 
to  aid  In  Illustrating  the  trends.)  In  the  northwest  comer  of 
the  survey  area*  a  llneatlon  occurs  with  a  strike  parallel  to 
that  of  the  nutjor  suignetle  llneatlon.  South  of  the  major 
feature*  the  llneated  patterns  are  not  as  pronounced  and  occur 
at  angles  of  35**-4S^  to  the  main  feature.  Nearly  all  of  the 
large  seamounts  In  the  area  are  located  along  these  southern 
llneatlons.  Strongly  negative  magnetic  anomalies  occur  over 
these  seamounts— more  negative  than  should  be  expected  at  this 
geoBiagnetlc  Inclination  of  SS**  north. 

The  track  charts*  magnetic  contour  charts*  and  bathymetric 
contour  charts  of  the  eight  development  survey  areas  are  pre¬ 
sented  In  Figures  14  through  37.  Preliminary  analysis  of 
swgnetlc  data  over  the  seamounts  was  performed  utilising  a  com¬ 
puter  program  originated  by  Victor  Vacquler  of  the  Scrlpps  Insti¬ 
tution  of  Oceanography.  With  this  program*  estimates  of  the 
Intensity  and  direction  of  magnetic  polarisation  of  the  seamounts 
In  davalopswnt  areas  1*  2*  and  4  were  detenslned.  These  compu¬ 
tations  have  shown  that  the  three  seamounts  analysed  are  reversely 
magnetised.  Analysis  of  the  other  developsMnt  areas  Is  plannad. 

Isanlnatlon  of  the  suignetle  and  bathyswtrlc  data  from  this 
'survey  suggests  that  a  major  geologic  fault  occurs  along  tha 
main  magnetic  llneatlon.  Tha  magnetic  patterns  north  of  this 
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llMstioii  appear  to  differ  from  thoaa  aouth  of  the  linaation. 
Thla  auggaata  further  that  the  fault  aaparatea  araaa  of  dif¬ 
ferent  geologic  character.  The  fault  appeara  to  be  a  atrike- 
alip  fault.  Bowever,  the  direction  and  anount  of  iBovement 
along  thia  fault  are  difficult  to  determine. 

From  the  contour  charta,  it  appeara  probable  that  the 
BMjor  magnetic  feature  extenda  beyond  the  limita  of  the  aur- 
vey  area.  If  projected  to  the  northeaat,  thia  lineatlon  would 
paaa  through  the  Kalobi  and  Pallolo  channela  aouth  of  the 
ialand  of  Molokai.  The  feature  la  moat  pronounced  to  the  weat 
and  may  extend  for  aome  diatance  In  that  direction. 
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V.  SUMMARY  OF  FIMDIM68 


Thia  detailed  survey  south  of  the  Hewellen  Zslends  has 
revealed  extensive  llneated  magnetic  anomalies.  One  of  these 
anomalies  strikes  approximately  North  75°  Rest  and  extends 
for  more  than  270  miles  across  the  entire  survey  area.  North 
of  this  anomaly,  the  magnetic  lineatlons  are  parallel  to  it. 
South  of  this  line  however,  the  llneated  features  strike  at 
angles  of  approximately  to  the  major  lineation.  All 

of  the  large  seamounts  in  the  survey  area  occur  south  of  this 
magnetic  anomaly.  Therefore,  this  anomaly  may  lie  along  a 
major  fault  sons  separating  areas  of  different  geologic 
character.  Estimates  of  the  depth  to  the  magnetic  source  of 
this  anomaly  indicate  the  source  becomes  deeper  to  the  north¬ 
east. 


9 


10 


:WED  AREAS  INPtCATE  DEVELOPMENT  SURVEY  AREAS 


11 


2  TIUCK  CHART 


lAL  PACIFIC  OCEAN 


U.S.  NAVY  HYDROGRAPHIC  Of 


lie  OFFICE  FIGURE  3 


BATHYMETRIC  CONT 


1961 

1C  CONTOUR  CHART 


U  S,  NAVY  HYDROGRAPHIC  OFFICE 


lie  OFFICE  FIGURE  4 


EQUATORIAL  PACIFIf 

PROJECT  C 


U.S.  NAVY  HYOROGRAI 


FIGURE  5 


19 


162’  161*  ISO*  159 
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FIGURE  21  DEVELOPMENT  AREA  3  MAGNETIC  TOTAL  INTENSITY  CONTOUR  CHART 
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FIGURE  24  DEVELOPMENT  AREA  4  MAGNETIC  TOTAL  INTENSITY  CONTOUR  CHART 
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FIGURE  25  DEVELOPMENT  AREA  4  BATHYMETRIC  CONTOUR  CHART 
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